AD 


/ 


Award  Number:  DAMD17-03-2-0053 

TITLE:  Developing  a  Brief  Method  for  the  Simultaneous  Assessment 
of  Anaerobic  and  Aerobic  Fitness 

PRINCIPAL  INVESTIGATOR:  Peter  Weyand,  Ph.D. 

CONTRACTING  ORGANIZATION:  Rice  University  - 

Houston,  TX  77005-1982 

REPORT  DATE:  October  2004 

TYPE  OF  REPORT:  Annual 


PREPARED  FOR:  U.S.  Army  Medical  Research  and  Materiel  Command 

Fort  Detrick,  Maryland  21702-5012 


DISTRIBUTION  STATEMENT:  Approved  for  Public  Release; 

Distribution  Unlimited 


The  views,  opinions  and/or  findings  contained  in  this  report  are 
those  of  the  author (s)  and  should  not  be  construed  as  an  official 
Department  of  the  Army  position, .  policy  or  decision  unless  so 
designated  by  other  documentation. 


200510U  008 


REPORT  DOCUMENTATION  PAGE 


Form  Approved 
0MB  No.  074-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and  maintaining 
the  data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information,  Including  suggestions  for 
redudng  this  burden  to  Washington  Headquarters  Sen/ices,  Directorate  for  Information  Operations  and  Reports,  1215  Jefferson  Davis  Highway,  Suite  1204,  Arlington,  VA  22202^302,  and  to  the  Office  of 
Management  and  Budget,  Paperwork  Reduction  Project  (0704-0188),  Washington,  DC  20503 _ _ _ 


1 .  AGENCY  USE  ONLY  2.  REPORT  DATE  3.  REPORT  TYPE  AND  DATES  COVERED 

(Leaveblank)  October  2.004  Annual  (1  Oct  2003  -  30  Sep  2004) 


4.  TITLE  AND  SUBTITLE 

Developing  a  Brief  Method  for  the  Simultaneous  Assessment 
of  Anaerobic  and  Aerobic  Fitness 


6.  AUTHOR(S) 


5.  FUNDING  NUMBERS 
DAMD17-03-2-0053 


Peter  Weyand,  Ph.D. 


7.  PERFORMING  ORGANIZATION  NAME{S)  AND  ADDRESS(ES) 

Rice  University 
Houston,  TX  77005-1982 


E-Mail;  heidiOrice .  edu 


9.  SPONSORING  /  MONITORING 

AGENCY  NAME(S)  AND  ADDRESS(ES) 

U.S.  Army  Medical  Research  and  Materiel  Command 
Fort  Detrick,  Maryland  21702-5012 


8.  PERFORMING  ORGANIZATION 
REPORT  NUMBER 


10.  SPONSORING  /  MONITORING 
AGENCY  REPORT  NUMBER 


12a.  DISTRIBUTION  /  AVAILABILITY  STATEMENT  12b.  DISTRIBUTION  CODE 

.Approved  for  Public  Release;  Distribution  Unlimited 


13.  ABSTRACT  (Maximum  200  Words) 

The  objective  of  the  proposed  effort  is  to  develop  a  brief  and  accurate  method  for  the 
simultaneous  assessment  of  anaerobic  and  aerobic  fitness  that  is  practical  for  both  field 
and  laboratory  use.  We  anticipate  that  a  method  requiring  an  assessment  period  of  only  a 
few  minutes  or  less,  and  two  brief,  minimally  fatiguing  efforts  is  possible.  Each  subject 
will  undergo  established  tests  to  assess  their  maximal  aerobic  power  and  anaerobic  power, 
respectively.  Subjects  will  also  complete  a  series  of  all-out  efforts  to  establish  their 
performance  capabilities  for  efforts  of  different  durations.  Our  analysis  will  focus 
primarily  on  two  questions.  First,  we  will  determine  if  the  relationship  between  the 
metabolic  power  available  and  all-out  performance  capabilities  is  common  or  dependent  upon 
the  fitness  level  of  the  individual.  Second,  we  will  determine  whether  the  relationship 
between  metabolic  power  and  performance  varies  with  the  type  of  physical  activity  in  which 
soldiers  are  engaged.  We  hypothesize  that  a  single  relationship  will  generalize  to:  1) 
different  individuals  regardless  of  fitness  level,  and  2)  to  different  types  of  physical 
activity.  The  development  of  a  simple,  practical  and  accurate  method  for  assessing 
metabolic  fitness  and  performance  capabilities  will  provide  a  number  of  benefits. 


14.  SUBJECT  TERMS 

Metabolic  power,  fitness,  performance,  anaerobic,  aerobic 


15.  NUMBER  OF  PAGES 
5 


16.  PRICE  CODE 


17.  SECURITY  CLASSIFICATION  18.  SECURITY  CLASSIFICATION  19.  SECURITY  CLASSIFICATION  20.  LIMITATION  OF  ABSTRACT 
OF  REPORT  OF  THIS  PAGE  OF  ABSTRACT 

Unclassified  Unclassified  Unclassified  Unlimited 


NSN  7540-01-280-5500  Standard  Form  298  (Rev.  2-89) 

Prescribed  by  ANSI  Std.  Z39-1 8 


Table  of  Contents 


Cover . 1 

SF  298 . 2 

Table  of  Contents..... . 3 

Introduction . 4 

Body . . . ; . 4 

Key  Research  Accomplishments . 4 

Reportable  Outcomes.. . 4 

Conclusions . 5 

References . 5 

Appendices . 5 


INTRODUCTION: 

The  objective  of  the  proposed  effort  is  to  develop  a  brief  and  accurate  method 
for  the  simultaneous  assessment  of  anaerobic  and  aerobic  fitness  that  is 
practical  for  both  field  and  laboratory  use.  We  anticipate  that  a  method 
requiring  an  assessment  period  of  only  a  few  minutes  or  less,  and  two  brief, 
minimally  fatiguing  efforts  is  possible.  Each  subject  will  undergo 
established  tests  to  assess  their  maximal  aerobic  power  and  anaerobic  power, 
respectively.  Subjects  will  also  complete  a  series  of  all-out  efforts  to 
establish  their  performance  capabilities  for  efforts  of  different  durations. 
Our  analysis  will  focus  primarily  on  two  questions.  First,  we  will  determine 
if  the  relationship  between  the  metabolic  power  available  and  all-out 
performance  capabilities  is  common  or  dependent  upon  the  fitness  level  of  the 
individual.  Second,  we  will  determine  whether  the  relationship  between 
metabolic  power  and  performance  varies  with  the  type  of. physical  activity  in 
which  soldiers  are  engaged.  We  hypothesize  that  a  single  relationship  will 
generalize  to:  1)  different  individuals  regardless  of  fitness  level,  and  2)  to 
different  types  of  physical  activity.  The  development  of  a  simple,  practical 
and  accurate  method  for  assessing  metabolic  fitness  and  performance 
capabilities  will  provide  a  number  of  benefits. 


BODY: 

To  date,  there  are  no  reportable  research  accomplishments  for  this  report 
because  official  approval  for  testing  of  human  subjects  was  not  granted  by  the 
HSRRB  until  1/13/2005.  Thus,  we  are  just  now  initiating  the  proposed 
experiments . 

KEY  RESEARCH  ACCOMPLISHMENTS: 

Research  accomplishments  to  date  have  been  technical  in  nature.  These  include 
setting  up  our  custom  force  treadmill,  troubleshooting  software,  refining 
filtering  techniques  for  the  treadmill  force  signals.  Similar  technical  work 
has  been  accomplished  with  our  cycle  ergometer.  We  have  also  identified  and 
streamlined  the  procedures  for  collecting  EMG  signals  during  cycling  and 
treadmill  locomotion. 

REPORTABLE  OUTCOMES: . 

There  are  no  reportable  outcomes  at  present  because  the  experimental  work 
began  roughly  one  week  ago. 
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